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HINGE MODULE FOR PORTABLE RADIO TERMINAL 

PRIORITY 

5 This application claims priority to an application entitled "Hinge Module 

for Portable Radio Terminal" filed in the Korean Industrial Property Office on 
December 30, 2000 and assigned Serial No. 2000-87220, the contents of which 
are hereby incorporated by reference. 

1 0 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to a hinge module for a portable 
radio terminal, and in particular, to a hinge device that allows a user to readily 
15 open a folder with a relatively small angle in a folder-type portable radio terminal. 

2. Description of the Related Art 

As portable radio terminals become commonplace, diverse functions and 
designs are developed for them. Diversity of functions as well as small size and 
20 lightweight construction becomes significant to the portable radio terminals. To 
satisfy the customers' demand, the terminals must be less bulky while their 
functions are maintained at the same level or at an improved level. As a most 
suitable candidate, folder-type terminals increasingly come to the market and are 
being developed to be scaled down and have a variety of functions. 

25 

A typical folder-type terminal has a hinge module on a hinge arm to raise 
a folder, or cover, at a particular angle. The hirige module has a hinge shaft 
installed rotatably within .the folder, a hinge cam that retracts backward when it 
rotates in contact with an angled portion of the hinge shaft, and a spring for 
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pressing the hinge cam within a hinge housing. Angled portions are 
symmetrically formed at both sides with respect to a valley portion at the center 
in the hinge cam. While rotating, the angled portion of the hinge shaft runs 
through the valley portion of the hinge cam to the angled portions thereof, 
5 thereby raising a folder or a flip (in the case of a flip-type terminal) at a 
predetermined angle. 

Due to the sidewise symmetry of the angled portions of the conventional 
hinge cam, a movement stroke is half of the raising angle. This causes no 
10 problems to the operation of the flip in the flip-type terminal but increases user 
inconvenience in the folder-type terminal because the user extends his hand 
outward to open the folder. 

SUMMARY OF THE INVENTION 

15 

It is, therefore, an object of the present invention to provide a hinge 
module for a portable radio terminal, for enabling a user to conveniently open the 
terminal. 

20 It is another object of the present invention to provide a hinge module for 

a portable radio terminal, for enabling a user to readily open the terminal with a 
relatively small angle by reducing a movement stroke when opening the terminal. 

The foregoing and other objects are achieved by a hinge module for 
25 mechanically connecting a main body to a folder in a portable radio terminal. 
In the hinge module, a hinge shaft has an angled portion on one end and a shaft 
on the other end thereof, for rotating with the folder. The shaft has a pair of flat 
portions and a pair of curved portions on one end thereof. A hinge cam is 
disposed to face the hinge shaft and has a pair of angled portions on the surface 
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facing the hinge shaft, a valley portion between the angled portions, and a 
predetermined fixing protrusion along a rotating axis, for sliding with respect to 
the hinge shaft. Each angled portion has a gentle slope and a steep slope that 
are asymmetrical sidewise. A hinge spring is disposed along the rotating axis 
5 and has one end connected to the fixing protrusion of the hinge cam, for 
providing restoring force to the hinge cam. Within a hinge housing, the hinge 
shaft with one end protruded, the hinge cam, and the hinge spring are 
sequentially contained. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 
15 FIG. 1 is a perspective view of a typical portable radio terminal in a 

closed, or on-hook state; 

FIG. 2 is a perspective view of the typical portable radio terminal in an 
open, or off-hook state; 

FIG. 3 is an exploded perspective view of a hinge module for a portable 
20 radio terminal according to a preferred embodiment of the present invention; 

FIG. 4 is a perspective view of the hinge module assembled for the 
portable radio terminal according to the preferred embodiment of the present 
invention; and 

FIG. 5 is a partial sectional view of the hinge module attached in the 
25 portable radio terminal according to the preferred embodiment of the present 
invention. 
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A preferred embodiment of the present invention will be described 
hereinbelow with reference to the accompanying drawings. In the following 
description, well-known functions or constructions are not described in detail 
since they would obscure the invention in unnecessary detail. 

5 

FIG. 1 is a perspective view of a typical portable radio terminal in a 
closed, or on-hook state and FIG. 2 is a perspective view of the typical portable 
radio terminal in an open, or off-hook state. Referring to FIGs. 1 and 2, the 
portable radio terminal 100 is comprised of a main body 110 with an upper 
10 casing frame 111 and a lower casing frame 112, a folder 120 rotatably mounted 
to the main body 110, and a hinge module 10 for facilitating movement of the 
folder 120 to an open position or a closed position with respect to the main body 
110. 

15 An antenna device 130 is located at an end of the uppermost side of the 

main body 110. An earpiece 140. is disposed on the surface of the folder 120 
facing the main body 110. Under the earpiece 140 is located an LCD (Liquid 
Crystal Display) module 150. A keypad 160 and a microphone 170 are 
arranged on the main body 1 10. 

20 

FIG. 3 is an exploded perspective view of a hinge module for a portable 
radio terminal according to a preferred embodiment of the present invention, FIG. 
4 is a perspective view of the hinge module assembled for the portable radio 
terminal, and FIG. 5 is a partial sectional view of the hinge module attached in 
25 the portable radio terminal. 

Referring to FIGs. 3, 4, and 5, the hinge module 10 includes a hinge 
housing 1 1, a hinge shaft 20, a hinge cam 30, and a hinge spring 40. The hinge 
shaft 20, the hinge cam 30, and the hinge spring 40 are mounted along a rotating 
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axis Al within the hinge housing 11. The hinge shaft 20 and the hinge cam 30 
are generally cylindrical and are arranged along the rotating axis. A hinge 
cover 12 may additionally be provided in a vertical direction to protect the hinge 
shaft 20, the hinge cam 30, and the hinge spring 40 within the hinge housing 11. 

5 

The hinge shaft 20 has a shaft 21 extending from one end and an angled 
portion 22 extending from the other end thereof. The shaft 21 is preferably 
generally cylindrical. A pair of flat portions 21a and a pair of curved portions . 
21b are formed face to face respectively on the outer circumferential surface of 
10 the shaft 21. 

The hinge cam 30, against which the hinge shaft 20 slides, has angled 
portions 31 and a valley portion 32 on one end and a spring fixing post 34 
extending from the other end thereof in the rotating axis direction. A guide 

15 protrusion 35 (see FIG. 5) is extended from under the hinge cam 30. The guide 
protrusion 35 is inserted into a guide hole 13 (see FIG. 5) of the hinge housing 1 1, 
for facilitating sliding linear movement of hinge cam 30 along the rotating axis 
while restricting rotational movement of the hinge cam 30. The angled portions 
31 face each other. Each angled portion 31 has a gentle slope 31a and a steep 

20 slope 31b that are asymmetrical sidewise. 

The hinge spring 40 is disposed between the hinge cam 30 and the hinge 
housing 11. One end of the hinge spring 40 contacts the hinge cam 30 and the 
other end thereof is restricted by the inner surface of the. hinge housing 11. 
25 Therefore, the resilient force of the hinge spring 40 is exerted along the rotating 
axis AL The fixing post 34 prevents deviation of the hinge spring 40. 

According to the present invention, the hinge module 10 is assembled by 
sequentially placing the hinge shaft 20, the hinge cam 30, and the hinge spring 40 



-5- 



678-647 (P9720) 



within the hinge housing 1 1 and then covering them with the cover 12. 

The hinge module 10 is installed such that when the folder 120 is raised, 
the angled portion 22 of the hinge shaft 20 runs over the steep slopes 31b of the 
5 angled portions 31 of the hinge cam 30. Consequently, the folder 120 can be 
readily opened with a relatively small angle. On the other hand, when the 
folder 120 is lowered, the angled portion 22 of the hinge shaft 20 runs over the 
gentle slopes 31a of the angled portions 31 of the hinge cam 30. Hence, a. 
movement stroke is increased and the folder 120 is gently closed. 

10 

As described above, the hinge module according to the embodiment of 
the present invention facilitates opening of the folder with a short movement 
stroke. Additionally, it is to be understood that the present invention is equally 
applicable to the opening of a flip of a flip-type terminal. 

15 

While the invention has been shown and described with reference to a 
certain preferred embodiment thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
departing from the spirit and scope of the invention as defined by the appended 
20 claims. 



